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tension drives zinc ions into the solution with an enor
mous force. But in order that a metal should dissolve in 
an acid, the hydrogen cations of the acid must give up 
their charge to something and escape. If the metal has 
a very high solution tension tending to push its own ions 
into solution, the hydrogen ions of the acid cannot get up 
to it; and if the hydrogen cannot come up to and touch 
the zinc, they cannot discharge, since there is nothing to 
which they can give up their charge. Consequently, the 
zinc ions cannot enter the solution in any appreciable 
quantity; it being a fundamental condition of equilibrium 
in solution that there cannot be present in it any appre
ciable excess of cations or of anions. 

MECHANICS OF ACTION AT A DISTANCE. 

Platinum is a metal with small solution tension. The 
hydrogen ions can easily come up to and give up their 
charges to the platinum. They do so and escape from 
the solution as hydrogen gas. The charge is conducted 
along the platinum wire to the zinc. The zinc atoms take 
up the charge and pass into solution as ions, pairing them
selves against the S04 ions which were initially paired off 
against the hydrogen ions of the acid-the hydrogen ions 
in question having lost their charge escape as hydrogen 
gas. 

Pure zinc, then, does not dissolve in acids not because 
it has not a powerful solution tension, but because the 
hydrogen ion� of the acirl cannot come up to it and give 
up their charge and escape. We render zinc "impure" 
and make it dissolve by bringing it in contact with some 
metal with a low solution tension, such as platinum, cop
per and the like, and for the reason pointed out ahove. 

Another experiment illustrating even more strikingly 
"chemical action at 3, distance," is the following. Place 
a solution of ferrous chloride in one beaker and a solution 
of potassium chloride in another beaker and connect the 
two beakers with a siphon filled with the neutral potas
sium chloride. Dip a platinum electrode into each 
beaker and connect the two electrodes externally through 
a galvanometer. Under these conditions nothing will 
happen. 

IRON OXIDIZED BY DISTANT CHLORINE. 

Now conduct a current of chlorine gas into the neutral 
solution of potassium chloride, and the ferrous chloride in 
the other beaker will be gradually oxidized to ferric 
chloride. The ferrous chloride in one vessel is thus 
oxidized by chlorine which is in an entirely different ves
sel, and which may be separated from the ferrous salt by 
a very considerable distance. This is an ideal demon
stration of chemical action taking place between two 
substances that are some distances apart. 

What is the explanation of the above experiment? 
The chlorine coming in contact with the platinum elec
trode takes up negative charges, or electrons as they are 
caned, from it. This electrode, having lost negative 
charges, is charged positively, and a current. flows from 
this electrode over to the other electrode which is sur
rounded by the ferrous salt. The ferrous ions are ions 
of iron that have each two positive charges upon them. 
The iron ion, however, can carry three positive charges, 
as in the ferric condition. The bivalent ferrous iron 
takes a positive charge from the electrode immersed in 
it, passing over into the ferric ion, which carries three 
electrical charges. The iron is thus oxidized from the 
ferrous to the ferric condition, i. e. its valence is raised 
by chlorine which never comes near it. 

This experiment is of great importance in connection 
with the whole subject of chemical valence. The valence 
of the iron is raised from the condition of two to three, 
and how? By adding an electrical charge to it, by add
ing one unit of electricity to it, and by doing nothing else. 
This alone would show the connection between valence 
and the electrical charges carried by the ions. This 
same fact is, however, emphaszied over and over again 

in the treatment of valence from the only standpoint that 
is worth calling scientific, viz. Faraday's Law. It would 
lead us much too far to discuss this subject here. For 
the application of this conception to general chemistry, 
see my "Principles of Inorganic Chemistry" and "Ele
ments of Inorganic Chemistry," published by the Mac
millans, New York. 

QI.nrrrspnuhrurr 
[The editors me not responsible for statements made 

in the correspondence column. Anonymous communica
tions cannot be considered, but the names of correspondents 
will be withheld when so desired.] 

Holland and the Diffusion of Knowledge 

To the Editor of the SCIENTIFIC AMERICAN SUPPLEMENT: 

I have read with much interest the article" Diffusion of 
Education and Knowledge," in No. 1932 of the Sup

PLEMENT, but I am sorry to say that I de. not agree with 
the conclusions of the author. 

He takes as a basis for his research the politic-geogra
phic frontiers of the different countries, instead of their 
philological ones. This leads him, for instance, to over-
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rate the value of the Swiss and to do injustice to the 
other small countries, as Denmark, The Netherlands, 
and others. He also fails to take into account the

' 
high 

percentage of Dutch scientists, winners of the Nobel 
prize, which may be accepted as a demonstration of the 
level of general knowledge of the Dutch. It is a fact that 
the Dutch language does not reach over the frontiers, 
which compels the civilized inhabitants to learn four 
languages. Dutch books are only published and sold 
within our own boundaries. In Belgium people only 
read French novels, and the trade with the colonies is 
insignificant; while the Dutch people are good buyers 

'of German , English and French books. The Nether
lands, with their six millions Dutch-speaking inhabitants, 
buy more French works than Belgium with a population 
of seven millions, of whom three millions are French
speaking; and the lists of our circulating libraries con
tain more English, German and French titles of books 
than Dutch ones. Meanwhile, this important importa
tion of foreign works is an impediment to the develop
ment of our own book market. Moreover, our most 
eminent scientific authors, such as Zeeman, de Vries, 
Lorentz and others, often publish their best works in the 
English, German or French langua!�e. Quite different 
are the conditions for the Swiss. These are, in point of 
philology, members of the . three great nations, German, 
French or Italian, and as such their authors command 
an immeasurable field for exploitation. 

Amsterdam. R. A. OO£tTERHOUT. 

A Mathematical Nut for the Year 1913 

To the Editor of the SCIENTIFIC AMERICAN SUPPLEMENT: 

The following is a solution of the problem set by Mr. 
S. W. Balch in the issue of February 8th, 1913: 

Check 

Let (a - bi) (c+di) = 1913 
ac+bd = 1913 } 

ad-bc=O 
or ac+bd = 1913 

(:)-(�)=O 

Let a=c=x 
b=d=y 
x2+1f =1913 

=64+1849 
=82 +432 

x =8 
Y =43 

(8-43i) (8+43i) =82+432+(8X43-43X8)i 
=64+1849 
=1913 

East Orange, N. J. E. D. MOLINA. 

Procryptic Coloration a Protection Against 
Lions 

By R. I. Pocock 

THERE has been some interesting correspondence in 

recent numbers of The Field on the question of the 

procryptic coloration of big game, some writers taking 

one side and some another in the controversy. Now 

although there is a certain amount of evidence, scat

tered through sporting literature, showing that some 

species of African antelopes and zebras are hard for 

human beings to detect in particular surroundings, 

there is, so far as I am aware, scarcely any testimony, 

based upon observation in the jungle, to prove that 

(he sight of predatory carnivora is bamed in the same 

way by color assimilation. 

This question has such an important bearing on the 

theory of the evolution, through natural selection, of 

obliterative coloration that I venture to repeat the 

following story, told by Mr. F. C. Selous (The Field, 
January 18th, p. 141), which I hold to be one of the 

most valuable contributions to the subject ever pub

lished, and worthy, as such, of being made known to a 

much wider circle of zoologists than is comprised by 

readers of The Field. Mr. Selous says: 

"I once wounded' one (a lion)-a very savage lion, I 
think-which at once came round to look for me. I 
was sitting on the side of a large ant-heap, and no 

doubt my bare sunburnt arms and legs, and the dirty 

old shirt and towel in which I was dressed, assimilated 

well with the color of my surroundings, for although 

the lion came and looked straight a t me, he could not 

make me out. I had not had time to reload my single

barreled rifle, but had a cartridge in my right hand 

ready to slip into the open chamber if the lion charged. 

But when he came toward me and then stood looking 

at me, I did not make the slightest movement, and 

he could not make me out, and presently turned and 

looked the other way. . . . I am perfectly certain 

that had I made the slightest movement . . . this lion 

would have charged." 

Mr. Selous is a staunch opponent of the theory of 

the survival value of obliterative coloration in big 
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game, and his experience, above recounted, gains force 

from the fact that it was described in an article in 

which he was combating the double claim that the 

equine and most of the ruminant mammals of Africa 

are procryptically colored and are benefited thereby. 

But we shall probably have to wait many years before 

we get a more cogent piece of evidence in favor of 

the value to antelopes and other game of a combination 

. of assimilative patterns with stillness.-Nature. 

The Effect of Distilled Water on the Animal 
Economy 

MOUNTAIN climbers are warned against drinking wa
ter from melted snow or glaCiers. Perhaps the basis 

of this precaution is to be found in the observation 

made by Dr. R. Oehler, that mice fed with distilled 

water were found to excrete red blood pigment, owing 

to the disturbance of the osmotic balance of the blood, 

which causes the red pigment to diffuse through the 

walls of the blood corpuscles into the blood serum. 
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